Introduction
The topic of psychological myths and misconceptions has been studied by researchers in the field of the teaching of psychology for several decades (e.g. McKeachie, 1960) . Although the specific items included on measures of psychological misconceptions have changed over time, and have sometimes been found to be discrepant across measures (see Griggs & Ransdell, 1987) , the underlying topic remains of interest to teachers of psychology. There has been a recent renewed attention to the topic of misconceptions and recommendations for faculty to incorporate this information into psychology courses (e.g. Lilienfeld, 2010) . Lilienfeld (2010) summarizes previous work on individual myths to highlight the significance of these topics for psychology courses. Kuhle and colleagues studied the potential impact of these myths on student performance and found a negative correlation between the number of myths endorsed at the beginning of the semester and students' performance in the Introduction to Psychology course (Kuhle, Barber, & Bristol, 2009) . Psychology instructors are not only concerned with students' performance in Psychology courses, but also what knowledge students take from their courses to apply to life outside of the classroom. We want our students to appreciate the science of psychology and to be able to critically evaluate claims. While the topic of addressing misconceptions about the field is not unique to Psychology, with the nature of the topics covered within the field of Psychology, students may be more likely to base judgments on their own experiences or other non-empirical sources.
Data on the prevalence of psychological misconceptions suggests that many students entering Introductory Psychology courses endorse a majority of these myths (38.5% accuracy, Taylor & Kowalski, 2004; 30% Kowalski & Taylor, 2009 ). Some studies have compared students at the beginning and end of Introductory Psychology; McKeachie (1960) and Vaughan (1977) documented little change in performance between the beginning and end of Introductory Psychology. Kowalski and Taylor found an improvement to 64% accuracy using a mythsfocused section of the course. While it is expected that our advanced majors would endorse fewer of these myths as their psychology experience has increased, few studies have investigated the prevalence of myths and misconceptions across the psychology major. One study that investigated the impact of college psychology courses on myths found that students' belief in myths (measured using a 20-item scale) decreased with the number of college courses (but not junior college courses) completed (Standing & Huber, 2003) . Understanding how these myths are endorsed across the major helps to inform where and how discussions of myths and misconceptions in the field may be most beneficial to students.
One criticism of previous research on psychological misconceptions has addressed the true/false format of many of these measures (Brown, 1984; Ruble, 1986) , with one set of researchers adding a "don't know" option (Gardner & Dalsing, 1986 ). Taylor and Kowalski (2004) reported confidence scores for their items (originally 1-10 but then collapsed to 3 categories for analysis), with high confidence in correct answers at post-test. While this confidence rating has not been widely used in studies of misconceptions, it addresses an important critique of the true/false format. In a true/false format it is impossible to distinguish between a belief that is strongly held (a true misconception) or a random guess. For this reason, the current study incorporates a confidence rating and specifically addresses items that are both incorrectly and confidently answered.
The goal of the present study is to develop a greater understanding of the myths students endorse with varying levels of psychology course experience. This extends findings from previous work by contrasting students with different levels of experience and examining how confidence in responses is affected by psychology course experience. The present study assesses the frequency and confidence with which college students endorse common psychological myths, contrasting; 1) Introductory Psychology students at the beginning of the course 2) Introductory Psychology students at the end of the course, 3) Advanced Psychology majors and 4) students who have never taken a Psychology course. It is expected that these different groups should exhibit different belief patterns. Specifically, it is expected that more psychology experience (more courses) should lead to lower myth endorsement. Furthermore, it is expected that these educational experiences will similarly affect the degree of confidence these students have in these myths.
Method Participants
Students from a small Midwest college were invited to participate in the study in exchange for entry into a lottery for gift-cards. Thirty-three students enrolled in Introduction to Psychological Science (Intro Psych) chose to complete the questionnaire at the beginning of the semester, and 21 of those students (63.6%) returned to complete the questionnaire at the end of the semester. Twenty-nine advanced psychology majors (defined as having completed the research methods course) participated in the study. Students who had never taken a college psychology course were also recruited through flyers and announcements in classes across campus (No Psych; n=14) . As shown in Table 1 , with the exception of the advanced student group, most participants were first year students. 
Materials
A modified version of Kowalski and Taylor's (2009) questionnaire was used. The 45 myth items from their questionnaire were combined with five true statements to create a 50-item questionnaire (see Appendix). Each item was presented in a true/false format, consistent with the original questionnaire. Students were also asked to rate their confidence for each item on a three-point scale. Additionally, the participants were asked to select one specific item and identify the source of the information they used to respond to that item. On the end of the semester questionnaire, Intro Psych students were asked whether or not each item was covered in their Intro Psych course.
Questionnaires were scored by counting the number of items answered correctly (appropriately identifying the statement as a myth or a fact). Only the 45 myth items are reported here to be consistent with previous studies. Additionally, responses that were both incorrect and rated as highly confident (rated as 3 out of 3) were identified.
Procedure
Students were recruited from nine different Introduction to Psychological Science classes during first two weeks of the semester to complete the pre-test. These Intro Psych students were then contacted at the end of the semester and invited to complete the survey during the last week of classes. Advanced Psychology students were recruited through upper level courses at the beginning of the semester. Students with no college level psychology experience were recruited through campus flyers, announcements in courses, and a table in the cafeteria. All questionnaires were administered in group sessions in paper and pencil format to prevent students from looking up the answers on a computer while completing the questionnaire.
Results

Total Number of Myths Endorsed
As shown in Table 1 , students recruited at the beginning of Introduction to Psychological Science answered an average of 17.76 (SD = 4.99) items correctly out of 45 questions, or 39.5%. This is slightly higher than the 30% reported by Kowalski and Taylor (2009) using the same measure at the beginning of their introductory courses. By the end of the semester, students performed similarly, answering 17.95 (SD= 4.72) items correctly, or 39.9%. Students with no psychology courses answered an average of 20.14 (SD = 6.0) items correctly, or 45%. Advanced students answered an average of 22.41 (SD = 7.71) items correctly, 49.8%. A univariate analysis of variance indicated a significant difference in total items correct by group, F (2, 73) = 4.54, p = .014, η 2 = .11. Post-hoc analysis indicated a significant difference between the Introduction to Psychological Science students and advanced psychology majors (p = .01), with Advanced majors answering more items correctly. Interestingly, there was no significant difference in performance between students (Intro and No Psych) who completed high school psychology and those who had no prior psychology experience (t (45) = 1.52, p = .13).
Confidence in Responses
Analyses were also conducted to assess the degree of confidence in responses. An average confidence score was created for each student. A univariate analysis of variance indicated a significant difference among the groups in their average confidence F (2, 73) = 5.40, p = .007, η 2 = .13, with post-hoc analysis indicating advanced students were significantly more confident in their responses than beginning introductory students (p = .007), but interestingly no difference was found in confidence between advanced students and students with no psychology courses.
Items that students answered incorrectly but confidently (score of 3) were of interest, as these exemplify endorsement of a myth, not just a random guess. First, myths that received no incorrect/confident responses were identified. For beginning introductory psychology students, five myths received no incorrect and confident responses (See Table 2 ) and these myths were confidently endorsed by very few students across groups. Some of these myths were still answered incorrectly by students, but no students were confident in these wrong answers.
In contrast, five myths were identified as being answered incorrectly and confidently by a majority (51% or more) of the group (see Table 3 ). These same five items were answered incorrectly by more than 90% of the class. At the end of the semester, a majority of Intro Psych students only answered two myths incorrectly and confidently. These same two myths were the only two endorsed by a majority of advanced majors as wrong and confident.
Sources of Misconceptions
Students were asked to select one item for which they knew the source of their information. Overall, only 56% of students answered the question they selected correctly, with advanced students more likely to answer the item they selected correctly than beginning Intro Psych students, t (45) = -2.53, p = .015, d = .72. More advanced students were also more likely to than Intro Psych students to cite a previous class as the source of their information (83% and 61% respectively) and less likely to cite personal experience than Intro Psych students (10% and 30% respectively). Table 3 Myths answered incorrectly and confidently by majority of beginning intro psych students
No Psych (n = 14) If you're unsure of your answer while taking a test, it's best to stick with your initial hunch.
52% 33% 45% 64%
Subliminal messages can be used to persuade others to purchase products.
55% 43% 41% 57%
Most people who use heroin become addicted to it.
55% 52% 59% 43%
Immediate contact between a mother and infant after birth is critical for bonding 61% 57% 59% 29%
Most women experience a marked worsening of their moods during the premenstrual period.
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Intro Psych Students at the Beginning and End of the Semester
Within-subject analyses were possible with 21 Intro Psych students who returned to complete the same measure during the last week of classes. As noted above, their mean score on the 45 myths was similar to their performance at the beginning of the semester. One possible explanation for a lack of change in performance may be that many of these myths are not covered in traditional Introduction to Psychology classes. In order to assess this, students were asked to report whether or not each item was covered in their class. Interestingly, only 17 of the myths were reported by a majority (51%) of students as covered in their Introduction to Psychological Science, and only 10 myths were reported as being covered by 75% or more of the students.
Of particular interest in this subset of students were items in which there was substantial change (either positive or negative) at the end of the semester. Five myths for which the majority of changes in responses were from incorrect to correct ("positive change") are identified in Table 4 . The percent of students who reported discussing each myth in their class is also reported in this table. For example, 81% of students reported discussing the reliability of eyewitness testimony in their course, while only 29% reported discussing whether opposites attract.
Five myths were also identified as "negative change" items (see Table 5 ). Although 95% of the students reported discussing information related to attachment, five of the seven students who changed their responses from the beginning of the semester, made an incorrect change, endorsing the myth that attachment is based on the mother filling the physiological need for food, at the end of the semester.
Advanced Psychology Students
While advanced students performed better than Intro Psych students and No Psych students, several myths were endorsed by a substantial percentage of the advanced students. Overall, 12 of the 45 items were answered correctly by less than 1/3 of the group. For example, 76% of advanced students endorsed the myth that hypnosis is useful for retrieving forgotten memories, 45% percent of the advanced students endorsed the myth that we only use 10% of our brain, and 34% believe memory works like a tape-recorder or video camera.
Discussion
The results of this study contribute to our understanding of undergraduate students' endorsements of popular misconceptions. While this study specifically addresses psychology myths, several of the findings have implications for the identification of myths across disciplines. With a better understanding of the misconceptions with which students enter the classroom, more effective pedagogy can be developed.
Psychology majors who had completed more coursework did correctly identify more items as myths than students with less psychology course experience, but these students still scored relatively low (only around 50% correct). Consistent with previous work, a college level introductory psychology class did little to convince the students to reject commonly held psychological myths. In fact, students who completed an introductory psychology class were indistinguishable from non-psychology students who never took the class. One area in which students did improve (both at the end of Introduction to Psychological Science and as advanced majors) was the certainty with which they answered items incorrectly. While the number of myths they endorsed did not change significantly, they were less confident in their misconceptions after being exposed to psychology courses. This confidence rating adds an important to dimension to the true/false format, which otherwise could simply reflect random guessing. While students across the groups endorsed many misconceptions, only five misconceptions were rated as incorrect and confident by a majority of students. Given that the majority of studies that address myths have focused on the true/false format, this is an important consideration for the identification of myths across disciplines. For the teaching of psychology, it is helpful to examine the specific myths endorsed. Most students (Intro and No Psych) correctly answered items related to memory. However, myths about clinical judgment and developmental issues were frequently endorsed, even among psychology majors. These myths are particularly concerning due to their potential impact on people's behavior. For example, one of the most strongly endorsed myths was related to immediate contact between a mother and infant. Well-meaning individuals may share this with expectant parents. In cases where immediate contact between mother and child is not possible due to medical complications, parents may already be looking for evidence that their child is not attached to them and consequently change their own behavior toward the child. In contrast, some other myths are less harmful. One of the most strongly endorsed myths was that related to the addictiveness of heroin. Individuals who believe this myth will be less likely to try heroin and may discourage others from trying also so that in this case endorsement of the myth may result in less dangerous behavior.
One strength of the current study is that the students were sampled across Introductory Psychology sections and do not reflect a single instructor's coverage of the material. One finding that may inform previous reports of a lack of change in students after completion of an Introductory course is that only 10 of 45 myths used in the present study were reported by students as being addressed in their Introductory course. While individual instructors may choose to emphasize some material over other in the interest of time, it is critical for instructors to be aware of the biases and misinformation with which their students are entering the course, and for instructors of advanced courses cannot take for granted that information was covered previously. In the current study, this information is based only on student report. In future research it would be beneficial to also have instructors provide a rating of the topics they believe they covered in the course.
The data from this study add to our understanding of the prevalence of these myths across the major. The myths endorsed by the advanced majors and Intro students who reported discussing the topic in their course but still answered incorrectly point to the ineffectiveness of traditional courses in challenging students pre-existing beliefs. One set of assumptions that underlies many introductory courses and majors, is that students will internalize critical thinking tools and be motivated to re-examine their existing beliefs without explicit cues to do so. This data suggests that those assumptions are not being met, and as such, students may need more explicit training in re-examining existing beliefs to develop this skill. Kowalski and Taylor (2009) compared sections of an introductory psychology course in which refutational lectures and readings were assigned with sections in which only refutational lecture was presented or only readings were assigned. Students who experienced the refutational lecture (with or without the accompanying reading) were more likely to correctly identify the item as a myth than students who had refutational reading alone. Preliminary findings from a first year seminar on the topic of Popular Psychological Myths (n = 7) found that one year later students correctly answered 63% of the items using the same questionnaire as the current study and only one item was incorrectly and confidently endorsed by a majority of the course (heroin is addictive). Although these are very preliminary findings, they are consistent with Kowalski and Taylor's findings of improved performance in an introductory psychology course taught with a specific focus on debunking myths (Kowalski & Taylor, 2009) . Given the prevalence of myths endorsed across the major, it is important for departments to consider where and when in the curriculum discipline-related myths are addressed.
While this study incorporated confidence ratings, it is still based on items presented in a True/False format. Several researchers, most recently Taylor and Kowalski (2012) , have noted limitations of a true-false format. They contrasted student accuracy in the identification of myths when presented as true/false statements or in a forced-choice format. While they found that performance differed by myth, overall students were more accurate with a forced-choice format, perhaps because the multiple responses made them more carefully evaluate their belief. Future research in this area would benefit development of a more open-ended response format in which students could explain their answer and provide the evidence they are using to support it, although such a measure would be more difficult to score.
The findings of the present study highlight the importance of faculty teaching across disciplines to consider the misinformation with which their students are entering the course and to provide tools to help students challenge their beliefs. Since myths evolve over time, students
PSYCHOLOGY INFORMATION QUESTIONNAIRE
For each item circle whether it is TRUE or FALSE. 
